(19)B*S#fW (JP) (12) ^ & $ (B2) 

^2619885^ 

(45>S8frB ¥*59^(1997) 6miB (24)»©B ¥tf 9^0997) 3 311 B 

(5i)inta 8 mm* jpwsaHW- fi 

C12M 3/06 C12M 3/06 

C 1 2 N 5/06 C 1 2 N 5/00 E 



mXO&2(± 5 H) 



(21)WH#^ 


4$K3H62- 278042 


(73)#f**£ 


QQQQQQQQQ 










(22)mni0 


891062^(1987)11^2 0 




2 TS44# 1 ^ 






(73)4^flF«# 


999999999 


(65)&&8## 


#B1¥1- 120278 




*S J»«I 


(43)&BB 


¥0989) 5^12 0 




1^l«M«*m**M0— 1 -518 






(72)fS0m 










#»lll*M^£rtJ*3?40- 1 -518 






(72) mmm 










#Hm*±Tf?;*tfS2656#Jfi<Z> 1 
















mm 








t*WM*±rfc*tf32656#i&© 1 T)\rZ 














(74)f«A 


#w± mr mm W2£) 








MP 










(54) mm<D%m 









(57) [«?iF»3*<D$&H] 

*AT 8JiB*fflia*>6»»3nA:fCW»»*W 



[if ^5 3 WiB*S^«K:tt««}R©AP*5J:^Bi 



C2) 

3 

«a«M!)jisiJWiBi*»*ft < «*r *> tctoG>nm 

tt»«««iira«aitt39sifft*>tirt>&. mat. * 
^fW5aftSSR(c*wa *S*«ffi-c©lBB«iai^* 
£r$*rCl>£ (Knazek R.A.et al ;Ce"ll culture on art 
ificial capillaries .An approach to tissue growth i 
n vitro. ; SCIENCE, vol .178,65 ,1972) 0 O^U C©3fr 30 

©/£#>, AS^©/t&KteA£ft^ffi?i# 

^*©*»iwn ) &>&mt & o % mm.ifi*&ip o & & © 
rv^xfta^fflia. 9umuR©=i5 

-^>-y;l/ig^J , &*$i£#flBSvol . 4,no.l,p76,198 
5) . Sot, C©*ffi«cJ:#itfT§tt«rK<^FOyt* 



6 1 9 8 8 5 

4 

e*cc $ & i »raa#a o 
c»jw*w«i, j: 5 &-r*na.«) 

CHajS**ra«fc*>©4«3 

sr^m* <*: a* n ^ - y >^;i, <b 0 r mm? 
*auT«rfBe«*rt«:*Arsi*cc, WBnn^e 

^cc^iaMKi^A-rsi, »iia*«ftAstifcj:h«ww< 

t«:«c&. fi£oT, H^^#tc<fc^^@[©^#^tf 
1 umm&X&Z. 



5 

* 1 sua, ipfflifeSftSSMiKSoWi^^-riar* 

6tiTjfe««AP4K:aBis*i. JdltiftWcL-cjIMft 
aifflpscciijisnri^. ©rtsp-cmo 

Axmmoms. ^s^m»tmoxasm<otam^mn 

CCEEAOTfJA-T*. #OT\ Ma£«<&AP6**J:cm 

P7^6^^^>^rartcc«ai$-e«6 0 mis (B) 

ii'r-5lffl?LO?L*W20A-0.6</mSJS'r*S. 

^FIRSSOAXSJB^rtt. «c, ^2^ 

(A) &t^r<fc5tt¥K? ^*~ii#JBl>6*i£. » 
2g (B) tt. T»7 *;u*-ii©-SKM*aE*i,T 

»Li2**-rsF-^^ttKttori»-5. caws?* 

;u*-tt. -««D^?L«sKyv-iBi3,i4©ra«:B©fa 



C3) ^26 1 988 5 

6 

^(D^U-^^Jfe (Rheinwald J.G.and Green H.,Cel 
1 vol .6,331^334, (1975) ) 



DE 67.5% 

H am F-12 22.5% 

Fetal Calf Serum 10 % 

Fun~^/> o.4MQ/ml 

-Y>XV> 5 Mq/ml 

20 h7>^7x'J> 5 uq/ml 

T 3 2X1QTM 

nl/7ht'» 10- 10 M 

T-r-^> 8xicr 4 M 

Epidermal Growth Factor 10 nq/ml 

•^^>"j>G 100 #(&/ml 

^hy7'hv>f>» 100 nq/ml 

IV) 10 mM 

H epes 20 mM 



{EU, TrjEj fciDulbecco's modified Eaqle's mediu 
30 nu Th am F-12 J Nutrient mixture F-12£^;b 

To 

x&m£&zmixmmmtemmzm&?z<o&m* o 

IK 

«^©<fc^&AIMII<tOT©l£ffl^JB»$ti-5. EP 

±MLtcy3mxjftw&z®n^imfticm®&ic 
i*xmnznrj:5c±ifixz2>. mmtc* aia^b 

Spraque-Dawley rat (£t,5^8jS^) *P6Seqlen<D 
^^Dr^L//cjmfflia4.4Xio 6 cens€r, 4 # C(C 

50 T^C<fctCj:0, T7-P3^->r>^0.2%<D?g^5 



(4) 



^^tt^o^SL^XM r**b';***xii- 

osj ) om^m^^mm^tcijx^^4:m^tc 0 

c©««^»KSBW. JKH3 f ooa*©^y^Ptru>»4i 

^ (l*J&200Mm, W$hgl2.5cm) 

m-StfZ (40%Q l + 55%N I + 5%CQ I ) &J^*/>#& 
JtR« 

hjs^i t mmic orm®m.4x 10 s ceiis©^*?*!^ 

Ut^&Ofco 3rCCD^>*^^~£4'&Ci|X#JU 50% 
Q + 45%N, + 5 %CQ, CD^^^ffl^TCC^S^f^C o 



^2 6 1 9 8 8 5 



8 



ffiMt3»aw«^-ria* »ia(B)K»ia(A) 
flS*afc^or^-r*fffis. ^21 (a) tt*»w©sat 

1 2,3 4 jfii**AP. 

5 jfc«z»ttP % 6 /^5*>ygfflBACL 7 

^^^>^raup, 8 *?LKtf y^-©4»£&, 

9 n^ — 10 ^Bfla, n- << & 

12 #i*t?L 13,14 ^LUtf'J^-M. 15 

l»fflGH#aW. 16,17 t-h^>-Jl/gi5, 18,19- 

-kkl 21 iBiflsggHg. 22 23 m 



6^- 



nnmmmnEDp 



tiiiimjnjiiiiuij 



(a) 



10J_ 






La 








h 











(b) 



(J 



(5) 



1$$tZ 6 1 9 8 8 5 




(56)##^ BS 62 -215386 ( J P, A) 

*@^4220725 (US. A) 



1/1 ^— V 



[JP.2619885.B] 



CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS OPERATION EXAMPLE DESCRIPTION OF 
DRAWINGS DRAWINGS 



http://www4Jpdljpo.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fvvvvw6.ipdljpo.< 2003/04/16 



1/1 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The cell culture method characterized by providing the following. The process which 
mixes with a culture medium and collagen gel the cell which should be cultivated, and prepares 
mixed liquor. The process which encloses the obtained mixed liquor with the interior of the 
hollow filament surrounded by the matter exchange film. The process which takes out in reflux 
the metabolite secreted from the aforementioned cell through the aforementioned matter 
exchange film while introducing the matter required for cultivation into the interior of the 
aforementioned hollow filament through the aforementioned matter exchange film by making the 
outside of a hollow filament circulate through the perfusate. 

[Claim 2] The cell culture method given in the 1st term of a patent claim characterized by 
making it face to circulate through the aforementioned perfusate and supplying oxygen into the 
perfusate. 

[Claim 3] Cell culture equipment characterized by providing the interior of a hollow filament and 
the hollow-filament outside which were separated with the matter exchange film, the cell, the 
collagen gel and the culture medium which were enclosed with the interior of the aforementioned 
hollow filament, and which should be cultivated, the perfusate filled on the aforementioned 
hollow-filament outside, and the perfusate exchange mouth prepared in the aforementioned 
hollow-filament outside in order to exchange this perfusate. 

[Claim 4] Cell culture equipment given in the 3rd term of a patent claim characterized by the 
aforementioned matter exchange film being a porous membrane which has an aperture 5A- 
1 micrometer breakthrough. 

[Claim 5] Cell culture equipment given in the 3rd term of a patent claim or the 4th term 
characterized by the entrance and outlet of the perfusate being established in the 
aforementioned hollow-filament outside, and making it the perfusate circulate through between 
the interior of a hollow-filament outside, and external circuits through this entrance and outlet. 
[Claim 6] Cell culture equipment given in the 5th term of a patent claim characterized by forming 
the gas exchange machine for supplying oxygen into the perfusate in the external circuit through 
which the aforementioned perfusate circulates. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

this invention relates to cell culture equipment and the cell culture method. The high density 
cultivation for cultivating efficiently blood cells, such as adhesion dependency cells, such as 
stromata system cells, such as a fibrocyte, a smooth muscle fiber, or a brain cell, and a 
hepatocyte, a pancreatic cell, a nerve cell, an endothelial cell, an epithelial cell, and a 
lymphocyte, a granulocyte, and a monocyte, is started in condition. 
[Description of the Prior Art] 

Former most generally as a mass-culture method of a cell, the suspension culture method is 
carried out. It cultivates by this method, making a cultured cell float in a culture-medium 
solution, and agitating it. However, since a highly efficient cell as stated above has the strong 
adhesion dependency, even if it applies a suspension culture method, to the inside of a 
cultivation container, a cell adheres, and does not float, and expected cultivation efficiency is not 
acquired. Then, a suitable bead is used for support on the occasion of the application of a 
suspension culture method to these highly efficient cells, and the means made to float in a 
culture medium in the state where the cell was made to adhere to this bead front face is used. 
However, by the describing [ above ] suspension culture method, churning and **** operation 
are needed, and since a living environment is disturbed, there is a fault which produces the 
activity fall of a cell. Moreover, in order to collect and reuse a culture medium, or to isolate the 
useful component contained in it, and to separate a cell and a culture medium, there is a fault 
which needs complicated operation of centrifugal separation etc. 

As a mass-culture method of an animal cell besides the above-mentioned suspension culture 
method, cultivation on the front face of a demarcation membrane is performed. For example, the 
cell culture in the hollow-filament superficies in a hollow type matter swap device is reported (65 
Knazek R.A.et al;Cell culture on artificial capillaries.An approach to tissue growth in 
vitro. ;SCIENCE, vol.178, 1972). However, by this method, since the demarcation membrane front 
face is made into the adhesion place of a cell, the surface area of a demarcation membrane 
turns into effective area which can be cultivated as it is. For this reason, the big film surface 
product (for example, increase in a number of a hollow filament) for a mass culture is needed, 
and there is a fault from which equipment will become large-scale. 

Moreover, cultivation within collagen gel is known as a method in which high-density cultivation 
is possible, maintaining cell activity highly. Are the intercellular substance which exists 
abundantly in the living body, various checks are already made about the fitness over the cell 
take, and a collagen has come to be marketed as a cell culture substrate. Furthermore, it is 
reported that a three dimensional culture will be performed in three dimensions if it cultivates by 
enclosing a cell in the gel of a collagen, and the hyperergasia of a cell is accepted (76 1 4 for 
example, Junpei Enami "collagen gel cultivation of a mouse breast cancer epithelial cell and 
cancer cells of breast carcinoma", tissue culture research vol. no. p 1985). Therefore, it 
becomes possible to raise cell density, maintaining activity highly according to this method. 
However, in the cultivation in this gel, since each eccrisis of the metabolite secreted from the 
alimentation and the cell to a cell is performed by the matter diffusion in gel, there is a problem 
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that the efficiency of metabolism is bad. Moreover, when the thickness of gel increases, there is 
a problem to which the speed of alimentation and metabolite eccrisis falls, and cultivation 
efficiency becomes bad. For this reason, there is a problem which is not suitable in the stable 
mass culture over a long period of time. 
[Problem(s) to be Solved by the Invention] 

The technical problem which this invention tends to attain in view of the above-mentioned 
situation is offering the efficient culture apparatus and the cultivation method of continuing at a 
long period of time, and it being stable and high-density and carrying out the mass culture of the 
strong highly efficient cell of an adhesion dependency, without falling cell activity. 
[Means for Solving the Problem] 

The culture apparatus which this invention offers in order to solve the above-mentioned 
technical problem is characterized by providing the cell, the collagen gel and the culture medium 
which were enclosed with the first room separated with the matter exchange film and the second 
room, and the first aforementioned room and which should be cultivated, the perfusate filled by 
the second aforementioned room, and the perfusate exchange mouth prepared in the second 
aforementioned room in order to exchange this perfusate. 

Moreover, the process which the cell culture method by this invention mixes with a culture 
medium and collagen gel the cell which should be cultivated, and prepares mixed liquor, While 
introducing the matter required for cultivation into the aforementioned cultivation interior of a 
room through the aforementioned matter exchange film the process which encloses the obtained 
mixed liquor with the cultivation interior of a room surrounded by the matter exchange film, and 
by making the outside of this cultivation room circulate through the perfusate It is characterized 
by providing the process which takes out in the perfusate the metabolite secreted from the 
aforementioned cell through the aforementioned matter exchange film. 
[Function] 

Hereafter, the details of this invention including required operation explanation are explained. 
In this invention, if the cell which should be cultivated is enclosed with a cell room with collagen 
gel, the comparatively thin and uniform collagen gel layer with which the cell was enclosed will be 
formed. That is, in this invention, the three dimensional culture of a cell will be performed within 
collagen gel. Therefore, high-density cultivation by three-dimensions cultivation is performed, 
and the hyperergasia of a cell is guided. And the cultivation environment in the invention in this 
application touches the fresh perfusate in the matter exchange film. Therefore, between 
cultivation environment and the perfusate, active matter exchange is performed through the pore 
in a film, and removal of the wastes secreted from the alimentation and the cell to a cell is 
performed quickly and efficiently. For this reason, even if it cultivates for a long period of time, 
cultivation efficiency does not fall but the stable mass culture of it becomes possible. 
A permeable membrane, a filtration membrane, etc. can be used as a matter exchange film in the 
invention in this application. The most important element of a matter exchange film is an 
aperture of pore which passes a film. The minimum is the size which the desired matter may 
penetrate, and an upper limit is a size which the enclosed cell does not leak. Specifically, it is 
about 5A - about 1 micrometer. 

In this invention, the matter swap device already put in practical use as an artificial kidney or an 
artificial lung can be used suitably. Although it is desirable as these matter swap devices to use 
hollow-filament type equipment, a hollow filament here may pile up two flat film filters, and may 
carry out the seal of the periphery section. 

A view 1 is drawing showing the appearance of a hollow-filament type matter swap device. In this 
drawing, 1 is cylinder-like housing. The lower lid 2 and the up lid 3 are screwed on both the 
openings edge of housing 1. The blood inlet 4 is formed in the lower lid 2, and the blood 
derivation mouth 5 is formed in up ****, respectively. Moreover, the entrance 6 and outlet 7 of 
dialysing fluid or the source gas of oxygen are established in housing 1 . Furthermore, many 
hollow filaments (not shown) which consist of porosity polymer are arranged in the interior of 
housing 1. The soffit of these hollow filaments is summarized to one, and is opened for free 
passage by the blood inlet 4, and the upper limit is similarly opened for free passage by the blood 
derivation mouth 5. It is the interior of housing 1, and the opening (housing space) of the outside 
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of a hollow filament is open for free passage to the entrance 6 and outlet 7 which were 
established in housing 1. For example, while circulating a patient's blood through the interior of a 
hollow filament in the case of an artificial kidney, housing space is made to circulate through 
dialysing fluid. Thereby, wastes, such as a urea contained in blood, are dialyzed through the 
matter exchange film which constitutes a hollow filament. When using as an artificial lung, the 
high gas of an oxygen density is circulated in housing space instead of dialysing fluid, and a gas 
exchange is made to perform between the carbon dioxide gas in blood. 

In carrying out this invention using the above-mentioned hollow-filament type matter swap 
device, the cell which should be cultivated is mixed with a suitable culture medium and collagen 
gel, and it presses fit and encloses this with the interior of a hollow filament from the blood inlet 
4. Subsequently, the perfusate is circulated in housing space from an entrance 6 and an outlet 7. 
The view 1 (B) expands and shows the state of the hollow filament at this time. In this drawing, 8 
is a porous membrane which constitutes a hollow filament, the hole of pore with which the 
aperture of the hollow filament currently used penetrates a film before and after about 200 
micrometers — a system is 20A - about 0.6 micrometers The interior of a hollow filament is 
filled up with the collagen gel 9, and the cultivation **** power cell 10 is distributed in it. The 
arrow of the outside of a hollow filament shows the flow of the perfusate in housing space. 
Between this perfusate and the cultivation environment inside a hollow filament, as the arrow in 
drawing shows, matter exchange required for cultivation is performed, and cultivation efficiency 
is raised. 

In a flat film type artificial kidney, the flat film filter 1 1 as shown in a view 2 (A) is used instead of 
a hollow filament, a view 2 (B) — some flat film filters 1 1 — the cross section is expanded and 
shown The flat-surface configuration of the flat film filter 1 1 is the shape of a doughnut which 
has a breakthrough 12 in the center. This flat film filter puts the textile fabrics 15 with a coarse 
eye among the porosity polymer films 13 and 14 of two sheets, seals inner circumference and a 
periphery in the heat-sealing sections 16 and 17, and is constituted. The textile fabrics 15 with a 
coarse eye have the function as gap maintenance material which holds the gap used as a fluid 
channel among the porosity polymer films 13 and 14. Moreover, in order to circulate blood in the 
fluid channel inside a filter, two breakthroughs 18 and 19 are formed. By containing a majority of 
these flat film filters 1 1 in suitable housing, the blood circulation way which consists of fluid 
passage inside a filter is formed, and the housing space which circulates dialysing fluid etc. is 
formed in the outside of a filter, this invention can be carried out like the case of a hollow- 
filament type matter swap device by using the interior of the flat film filter 1 1 as a cultivation 
room also in the case of this flat film type matter swap device. 

In this invention, what is generally marketed as collagen gel can be used. As an example, 
atelocollagen (product made from quantity **********) is mentioned. 

The culture medium which was suitable for cultivation of the target cell as perfusion liquid in this 
invention can be used. For example, the Green Mr. culture medium (Rheinwald J.G.and Green H., 
Cell vol.6,331-334, (1975)) of the following composition is mentioned. 

DE 67.5% H am F-12 22.5% Fetal Calf Serum 10 % A hydrocortisone 0.4microg/ml Insulin 5 
mug/ml Transferrin 5 mug/ml T3 2x1 09M Cholera toxin 10-10M An adenine 8x10-4M Epidermal 
Growth Factor 10 ng/ml Penicillin G 100 Unit / ml strike RIPUTO mycin 100 ng/ml Heavy SOU 
10 mM H epes 20 mM However, "DE" expresses Dulbecco's modified Eagle's medium and "H am 
F-12" expresses Nutrient mixture F-12. 

When using it, circulating perfusion liquid, it is desirable to form gas exchange equipment all over 
a circuit, and to supply oxygen to perfusion liquid. 

Since according to this invention it is high-density and highly efficient cells, such as various 
internal organs, can be cultivated, without being accompanied by activity fall, the application as 
artificial organs, such as an artificial liver, is expected. Namely, if blood is circulated in housing 
space instead of perfusion liquid after cultivating a hepatocyte with high density in a matter swap 
device by the method mentioned above, the poison can be counteracted by making a hepatocyte 
carry out metabolism decomposition of the toxic material in blood. Similarly, the application as an 
artificial endocrine gland etc. is also promising. 
[Example] 
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Below, it is a book. 

Example 50ml of mixed liquor of 0.2% of atelocollagen concentration was prepared by mixing 
hepatocyte 4.4x1 06cells separated from Sprague-Dawley rat (a male, five to 8 weeks old) 
according to the method of Seglen with the Green Mr. culture medium and atelocollagen which 
were cooled at 4 degrees C. It was filled up with this in the hollow filament of a hollow-filament 
type matter swap device. As a hollow-filament type matter swap device, the gas exchange 
portion which removed the heat-exchange portion of the membrane oxygenator (tradename 
"KYAPIOKKUSU II-08") by TERUMO CORP. was used. This matter swap device consists of 
about 13,000 hollow filaments made from polypropylene (the bore of 200 micrometers, 12.5cm of 
effective length). 

Subsequently, it cultivated by constructing and building the equipment shown in a view 3. In this 
drawing, 21 is the hollow-filament type matter swap device filled up with the hepatocyte 
distributed in collagen gel as mentioned above. Perfusion of the Green Mr. culture medium which 
used the pump 22 for the housing space of this matter swap device, and filled in the liquid 
container 23 was carried out. Moreover, in order to raise the oxygen tension of the perfusate, 
the gas exchange machine 24 was formed in the middle of the circuit, and oxygen was supplied 
to the perfusate. It is the same hollow-filament type matter swap device as having mentioned 
already in the gas exchange vessel 24. While circulating the perfusate inside the hollow filament, 
oxygen supply was performed by making housing space circulate through mixed gas (40%O2+55% 
N2+5%C02). In addition, cultivation temperature was made into 37 degrees C. 
After cultivating for seven days, when the state of a cell was observed, active expansion of a cell 
was accepted in the everywhere in gel. 

Example of comparison The mixed liquor which hepatocyte 4.4x1 05cells contains like an example 
was prepared, and these 5ml was poured distributively on the plastics petri dish with a diameter 
of 35mm. It contained in the 37-degree C incubator, and cultivated under the 50%O2+45% N2+5% 
atmosphere [ gas ] of C02. 

Although active expansion of a cell was accepted on the surface of gel when the state of a cell 
was observed on the 7th day of cultivation, many extinction cells were accepted in the gel 
center section. 
[Effect of the Invention] 

According to this invention, as explained in full detail above, without falling cell activity, it 
continues at a long period of time, and it is stable and high-density and the mass culture of the 
strong highly efficient cell of an adhesion dependency can be carried out. Moreover, remarkable 
effects — this invention cultivates a way also in the possibility of the artificial organ by the 
cultured cell — are done so. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing showing the hollow-filament type matter swap device which can use a view 1 (A) 
suitable for operation of this invention, The cross section expanding and showing a cultivation 
state when a view 1 (B) carries out this invention using the matter swap device of a view 1 (A), 
A view 2 (A) is a plan showing the flat film filter of the flat film type matter swap device which 
can be used suitable for operation of this invention, and the cross section which a view 2 (B) 
expands the part and is shown, and a view 3 are explanatory drawings showing one example of 
this invention. 

1 [ .. A blood inlet, 5 / .. Blood derivation mouth, ] .... 2 Housing, 3 .. A lid, 4 6 [ .. The hollow 
filament of porosity polymer, ] .... A housing space entrance, 7 .. A housing space outlet, 8 9 .... 
collagen gel and 10 .. a cell and 1 1 .. a flat film filter and 12 .. a center — a hole — 13 14 [ .. 18 
The heat-sealing section, 19 / .. A breakthrough, 21 / .. A cell culture machine, 22 / .. A pump, 
23 / A perfusate container, 24 / .. Gas exchange machine ] .... A porosity polymer film, 15 .. 16 
A crevice attachment component, 1 7 



[Translation done.] 
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